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\ Retrospective studies of the intellectual 

performances, of children who late-r became psychotic adults, have' 
yiel»ded evideBce of e^X?4f interf ere"nce in th^ developjaent/^i: 
intellig^ence in future schizophrenics • The intellectual a^essments^ 
ot- "^53 children 'were examined- during two test periods in the St* 
Louis Ris*y Research Project* In 1967-1972, the Wechsier test^ bf 
^intelligence were administered to offspring in families wit^h* one 
schizophrenic parent, one parent with affective disorder, one parent 
with schizoaffective disorder, one physically ili parent, or tq / 
offspring with two^normal parents. In 1975-1978, the intexiige^ce of 
-Offspring was tested again at a mean age of 16 years. Differ^no^, 
between children as a function o% parent.al diagnoses were assesse4f 
and yielded significant time effects^ Children of ^schizophrenics and 
children of parents ,with affective or, physical .disorders, iikd greater 
loss in verbal IQ scores between* the first and secona test^iag than * ^ 
did the children of ^chizoaf fecti ves and children of nornial parents^r^ 
Of fsprlng .of psyclRtic mothers Kad lower IQ* scores than those of*^ 
psychotic fathers. Children of schizophrenics and^ children of ^ 
schis^o^fectives ^had the lowest stabiUty in>IQ spores from -the ^irTst 
to sec^d testing. The findings suggest a need for further 
replication '^eaearch 'on the. effects of ill parents on their childrea* 
(Author/JAC) , . ^ . ^ 
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. • , ' InlelJiftonce and Risk 

- ** • ^ , 

• J.ong-Term Changes in Intellij^ence 
in Children at Risk 

Tliere is con=<jicicrable' evidence- that adult schizo45hL-enics suffer fi-om ' 
a vasiety of cognitive 'deficits, not the least of" which yis an inteiiec- " 
tual defici,t (e.g., Pollack, Woelrner', & Klein, 1968), and that they suffer 
a deterioration in several components of intelligence after the ctfiset of 
psychcsis (Luhinp Gieseking, £, Williams, 1962). ^ * 

Retrospective studies of the intellectual performance of children who 

later became psychotic adults have yielded evidence of early interference 

in tlie development of intelligence in future schizophrenics (Heath, Albee-, 

& Lane, ^1965; Lane & Albee, 196A; Offord, 197A; Pollack, Woerner, & Klein,' 

1970; Rappaport'i Webb, 1950; Schaffner, Lnne, Albee, 1967). Despite • 

♦' 

some evidence to the contrary (Albee, hane, Corcoran,'.^ Wernecke, 196i; 
Lane 6t Albee, 1968), ther£>*^is reason to conclude that inlelLecLual deficit 
is an early coiTcomi tant of schizophrenia and is evident long befosfe'the 
emergence of adult illness (Lane & Albee, 196/* , , 1965) . 

In the last 15 years, investigators Iiave begun examining the intel- 
lectual development oj children of schizophrenic pare^nts because these 
children are a^t risk for the development of scliixophren La or for other 
kinds of emotional or cognitive pathology. Whether or not the IQ scores 
of the offspring af psychotic parents are ioCScr thair those of the off- 
spring of nonpsy(?1iotics is not clear. Some investigators have reported 
that there are no IQ differences batwcen' the children of schizophrenics 

and'the children of normal's (Cohler-, Grunebaum,- Weiss, Camor, ^ GaJlanl, 

/ ^ 

1977; Kicder, Broman, & Rosenthal, 1977; Rutter,;iW>; Worlnnd 
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Hesselbrock, 1980);"but others report that the children of psychotic r 
parents do have lowfer IQ scored than children of nbnpsychotic parents 
(Landau, llarth, Othnay, h Sharf hefTz , 1972 ; Mednick & Schulsinger 1968) . 

Although not unequivocal, the results of past rfe^earch suggtfst that 
the development of schizophrenia involves some degree of intellectual 
deterioration and that children of schizophrenic parents may be at risk 
not only f of 'the development of psychosis but also for difficulties 
the development of irtLelligence . Intellectual decline over time in a ^ 
group of children at risk could indi*cate a disruption of cognitive devel- 
opment in a subsample of the children and also could be a warning signal 
for the beginning of a disease process to tulminate later in recognizable 
adult psychosis. Thus, to understand the intelligence of children at risk 
from a developmen-tal persp^Bctive is very impor tant''^^ 

The purpose of the present study was to provide follow-up IQ data 
on a retested sample of offspring in the St. Louis Risk Research Project, 
from which comparisons of the'IQ's of dhildren of normal, physically ili, 
manic-depressive, and schizophrenic parents were previously presented 
(WorJand & Hesselbrock, 1980) ,. testing the following hypotheses. (1) Be-- 
'c^use we previously foumi-no differences ip^Q scpres between 1:ha cliildreri 
of psychotic and children of nonpsychotic pare'nts, we hypotlfbsii2,ed that 
the IQ scores of tlie offspirng of psycho tics would be no lower "than those 
of the offspring; of nonpsychotics .when the fori-low-^p data were considered. 
(2) We also hoped to determine whether ,o\iv previously reported finding, » 
that children c?f ill mothers had lowet IQ' scores than children of ill 
fathers, would *remn in Lrue. after an inLervaJ. of from six- to ten years. 
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(3) We also hypothesized tha t-^^n telligence would^e less stafcvle over* 



, time for the child rerj/ of psychotic parents than for the children of non- 
psychotic parents. "We made the latter prediction dua to the. expected 
disruptive effects of emerging psychosis in a subsample of each of .the- 
risk groups » " ' , ^ 



Method 



)| Subjects .> 

*We index parents were 24 psychiatric patients, described below, 15 
physically ill parents, and 30 normal, nonhospitalized couples. These 
parents had 153 offspring of whom 10 were children of a schizophrenic 
parents, 20 were children of a parent with affective disorder, 17 had a 
parent with a schizoaffective disorder, 31 were children of a physxcaJly 
ill parent, and 75 were children of 'two parents with i>o-psychiutric or 
Prolonged hospitalizations, for physical illness. Children were an average 
of 7.9 years when tested the first time, and averaged 15.6 years old at 
the second testing. Demographic statistics 'are in Table 1. Details about 
their families and llie procedures involved in securing the participation 



Insert Table 1 about here 

of the families have been presented fr^jquently elsewhere, and will not he . ^ 
repeated'^iere to conserve space. See Anthony (1968); Janes, llossoOLbrock , 
and Stern (1978); Worland et al. (1979); or Worland, Janes, and Anthony 
(Note 1) for mor^ -detaiJs. 
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Parental Diagnosis -* ^ ^ ^ ^ 

To determine thg parental diagnjpses, one author (JW) riJad each ^ ' 

psychotic parents* hospital index admission and discharge report, which 

had been edited Ip delete the hospital diagnoses and therapy regimens, 

' t ' 

and then made. a DSM-IlI diagnosis -(American Psychiatric Association, 1980) 
for each case. We had hospital records for 22 of 32 index parents' that 
allowed for a psychotic diagnosis using DSM-lII criteria. Eighteen off- ' 
spring of the ten remaining cases w^ere not used for these analyses.^ Be- 
cause the 22 diagnosed 'ca^es rep-resented a bro^d range of diagnoses, we . 
grouped them into simila'r types for analysis. The DSM-lII diagnoses, the 
groups into which they w^ere aggregated, and number of offs^pring are pre- 
sented in Table 2. • 



Insert Table 2 about here 



Testing ' ^ , ' ^ ' ^ 

the intelligence tests were administered individually for the fir^t 

/ ' y 

time to this sample between 1967 and 1972, during or shortly after the ill 

parents* hospitalization. We again tested offspring between 1975l. and 1978. 
*l^e tests used were the Weciisler Preschool and Primary Scale of Intelli- 
gence (WPPSI; Wechsler, 1967) and the Weciisler Intelligence Scale for' 
Children (WISC; ^s/echsler, 1949) at the first assessment, and the Weciisler 
Intelligence Scale for Children - Re^^isecT (WISC-R; Wechsler, 1974). and 
Wechsler Adult InLeliigence Scale (WAJ S ; \echsler , 1955) at the' second 
assessment, accot;djiig to the age oX the cluild. ' Tests were scored using ' 
the staodcTrd instruction^.* Kl,even subscaleS were administered , ai^cludfn^ 
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Digit Span but excluding Mazes on the WlSC and Wi,SC-R. 
. Desir,n o£ the Analyses ' / / \. ' - 

The main Analysis reported here is basec^ on the two testings of the • 
offspring, using .a repeated measures analysis of covariance ,->wi th -pVrental 
/diagnostic status used as the main effect, with socioeconomic patus (SES; 
'Hollingshead,. -1968) hi each testing used as covariates, and Verbal IQ 
(VIQ), Performance IQ (PIQ), and Full Scale IQ (FSIQ) irealed as dependent 
variables. We computed three additional analyses of /covariance that in- 
cluded the sex of the ill parent as a factor, deleting childTea of norm'al 

V 

i 

parents. * _ 

Results 

Parental Diagnosis 



The AiN^COVA for VLQ yieMed a significant, time effect, F (1,147)* = 

12.81, £<.0005, and a significant time-by-parental diagnosis, in terac tion 

effect, F (4,147) =- 2.97, £^ .0213. There yere also highly significant 

time effects [6r PIQ, F (1,146) = 6.98, £<.O091; and for FSiQ, F (1,151) = 

— 

15.52, £<.0001. Main effects for parental , diagnosis were not significant 
for any of the three dependent variabl-€s .. • 

;rhe significant time-by-parentai diagnosis interactiofi effect for VIQ 
can be explained by noting that children of schi»zophi:enics , Children of 
pdrents with \f fee Live disorder, and childreii of physic^fliy ill parents all 
Showed decreases in VIQ scores from the first to the second testing, wtiile 
children of parents witb schizoaffective disorders and children* of normal' 
parents had virlunlly no change in VJQ scores between the two testings 
(fable 3). * » ' 
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The main effects in the analyses of co>^i3^ance for parental diag- 
nostijc group and of ill parent were not significant, for VIQ, PIQ, or 
"for FSIQ. However, diagnosis-by-s5x of ill parent interactions were Signi-* 

ficant for VIQ, F^(3,69) = 6.89, p = .OOOA; for PlQ, f''(3,69) =-3,80, p = . 

\ \ ' ^ 

.014; and for FSIQ, F (3,73)'= 4.36, £= .007* '4he source of tj^is inter- - 

acJ«Lon can be' seea in the table of ad justecP means (TaWe A). For ^all 

three psychotic groups, children of ill mothers had lower scores than ^ ^ 

children of ill fathers, but the reverse was true for' the children of 



physically ill parents. .The three-way interaction, time-by-eex of ill 
parent-by-diagnosis, was nonsignificant for all three dependent variables. 
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Stability of Intelligence 

To test ,the hypothesis that inteTiigence would he. less stable ir^ the 
children of psychotics than in the children of nonpsycliotics , stab^ility 
coefficients wA»e calculated separately for each diagnqstic group, for 
VIQ, PIQ, afid FSIQ. The stability coefficient in^this case is simply tiie 
correlation between a te^t at the first testing and tlie same test at the 
second .occasion: J'hese correlations are presented in Tnlj-le 5. All the 



\ 
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correlations were • significant* for cliildren of parents with affective dis- 
order, children of physically ill parents, aiul for chiUlren of normal par- 

' 8 ' 
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ents^. However, inLeliigenee scores were clearly less stable? for cl\ilj-re.i, 
of schisophrenics an*d children of schizoaf f ectives and for eacli of t\e^ . 
two groups, one of their three correction coefficients was not statisti- ' 
'cally significant. " , • ' ¥ 

^ * r Disc ussion * ' | I 

As we. hypothesized, we could find io difference in IQ scores betweS" 

( . ■ 

. children of psycliotic and nonpsychotip parents, although we did 'find char 

childreii of schizophrenics, children of parents with af f ecLive <Jisorder " 

and children of. physically^ill parents all had, more less in VIQ scores be- 

tween the first and second testing tlian did Che children of schizoaf f ectives 

V • ■ ' - - ' • • 

and children of normal parents. We had not pt^icted this finding. There 
'has been considerable previous evidence that children of scliizophrenics , may- 
have, lower .IQ scores than those of matched'-conCrolS. For example, WaCt, 

Grubb, and Erlenmeyer-Kimling (Note 2) found low(>r IQ in the offspring of 

t 

.one schizophrenic parent compared with the offspring of parents selected 
to control for socioeconomic status? Their findings as well as those of 
Weintraub and Neale (Note -3) and those reported by Mednick and Schuls'inger 
\ (1968) ^irovide evidence that parental schizopliren La may be associated with 
slightly dimi^shed offspring IQ. As yeL, howcvei^, none of Che investi- 
gators wlio havd reported lower IQ scores in children of schizophrenics has ^ * 
used DSM-III criteria for the parents' tliagnoses, and none liave Reported ' 
whetlier the observed dif f erences Vould liave been a function of the se^ of-- 
the psycliotic parent. Consequently, the issue must remain unsettled until 
replicated studies ifsing DSM-III criteria and testing for sex of the ill ' 
parent effects finaJJy provide evidenc6 tliat allows for a resoJuti^ of 
tlie matter. . * * 

Wlien we eompared tlie IQ scores of tlie off sparing of iJ-I faCIiers witli 
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those of. the offspring of/ill mothers, we'^ere unable to replicate our 
previous- fiilding .that .the offspring of ill mot-hers had lower IC^ scores 

/ ♦ * * * 

-Chan^blie offspiring^f ill fathers ,; regardless of whether (;h(| parent was 
'hospitalized for psychosis or physical illness (Wbrland & Hesselbrock, 
1980).' Unlike' our previous repor^/ih which we'had f oun^. no interaction , 
'effect between parental diagndsis^nd sex of the ill parent, we found in 
the longitucjinal analysis that the oflirspring wit-h the lowest IQ scores 
were children of psychq^c ill mpthers a-nd nonpsych^ic ill fathers. ' This 
provides evidence that- the effect oF parental psychosis on 'offspring in- 
t^lli^gence may depe'nd upon whether it is the father or the mother who is 
psychotic^ Previous reports that have yielded lower IQ scores in the off- 
spring'^^ schizophrenic parents have either studied ^samples exclusively 
comppse'd of the offsi^iring of psychotij6 mothers (Mednick & Scliulsinger , • 
1968) or samples with a greater number of of f spring of , ill motliers tlian 
ill fathers (e.g., Eclenmeyer-Kimling * s sample, from which the data re- 
ported by Watt, Grubb, & Erlenmeyer-Kimling [Note 2] were drawn), or 

^ , r 

report no information on the sex of the ill parents whose . of f spring ar» 
studied (e.g.. Landau et al., 1972).' Further efforts to understand the 
effects of parental psychosis on offspring intelligence . should therefore 
include information on whether th(^ mother or the father was the ill pare/l\ 

Our final hypothesis was partially substantiated. The stability, of 
IQ sciores was far greater in the two nonpsychotic control groups than 4.n 
the psychotic groups, with the exception of th^stabilityVor children of 
parents with affective^ disorder ,^ who had the highest Time l/Time 2 corre- 
lations. I f repliCfi ted , this pattern would indicate that parental' 



t 



' . 10 



IntelllgGnce and Risk 

' scliizophrenic symptoms are associated with less s^tabilily in measures of' 
offspring; intelligence than parental affective symptoms.' It still re- 
mains to be demonstrated that a lac^ of stability^ i^ these measures is ^ * 
associated .with 'disturbance or emerging psychosis. 

The .stability coefficients mi^ght be challenged due to the'small ' ' 
humber of offspring involved in the analyses. We found large Time 1/ 
•Srime«2 IQ correlations in those grou^^sv with large n^'s, so ^t could be; 
argued that tlie differences between cor rela tigwis -in Llie samples reflect 
greater sampling variability in 'the smaller groups rather than actual 
differeaces in tlie .population correlations. In res(>onse to this suggestion, 
^we note that the difference, in M be*tweerr the CAD gfoup and tht2 CSZAF gro.up 
(20 vs. -17) could hardly be the explanat ion *for the enormous difference 
in the reported^correl^tions in these two saiyples (.872 vs.' .^71 for FSK}). 
Consequently we consider it unlikely that tKese correlations are simply a 



reflexion of different sample n*s, and consider it more likely that the/ 
pbrtained correlations reflect real diffprei^es in the long-term st^^bility 
of measures of inLelligente in -these samples. 
** * ' Conclusions 

V • 

This study warrant's the following condlilsions subject to the caution 
that the jn*s for the , analyses are somewhat smaller tliaii desirable. First, 
offspring of DSM-III d-fefined schizophrenic, depressed , *and sct^is^oaff eat ive 
parents do not differ from oi>fc anotlier or from controJ offsi)rin|; in IQ 
whel^ social-Qlass effects are controlled. Second,' over the long term, 
offspring of Vientalfy ill mothers may have contini^ng deficits in mea- 
sures of tlieir Intel Jigence"*, when compared to the o&f spring of mentally 
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ill ^fathers. Finally, dhe offspring o£ schizophrenic and schizoaf f ecLive ^ 
parents have less stability in measures of their intelligcfnce than the 
o£f spring of affective disordered parents, physically ill parents, or, ^ ' ■ 
normal parehCs. , " ^ , N ' ^ 
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,u Table I 

c 

Demographic characteristics o£ children and families 















• « 


Index 


I'aroiiL 


Dia^nosl ic 






• 


' vSZ 






PI 








. Children 


- 


« 










20 


17 


. 31 


75 


C sex . 










r 


; male 
female 


9 
1 


10 

10^ 


7 
JO 


16 
15 


42 
33 


race 
white 

. „ black 

' age (montlis)^^^ 


10 
0 


I 
1 J 


12 
5 


* 

17 


52 
23 


"x/ time I ' 
X, time 2 


96. AN 
186.00 


108\50 
20A.85 


86. 56 
173. 17 


88. /.O 
193.47 


95.37 
183.40 




T? -J 1 • 

^ramilies 






















X, time I 
X, time 2 


28.00- 
39 . 30 


°39.25 
39. 7.0 


• 29.59 
, 37.65 


48. '58 
50.71 


27.55 
27.15 


'■^ ' ^ 111 parent 
fathe^TV 

.mot'her ^ 

* 

« 




B 
12 


13 


* 18 
13 ' 


C 



^SZ, schi7,6phronia; Al), affective disorder; SZAF, schizoaffective, disp^er ; 
PI, physical iLlness; 'C, control, o . 

\^flollingshcad and kcdlich (1968) 2-facLor index of soci a T pos LL ion : Class T, 
11^17; Class 11, 18-27; Class III, 28-^3; Class IV, Class V, 61-77. 
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Parental Diagnoses, Number of Families and Children, 
and Groupings for Analyses 



Group 



DSM-lil diagnosis 



f'ainilies 



Children of *Schizop j^renics- (CSZ) 
^ 1. Schizophrenic Disorder, 

Paranoid Type 

2. Schizopltrenip Disorder, , , 
Residual T^pe 

3. Schizophrenif o'rm I^isorder 

4* Acute Paranoid Disorder, 
Paranoid Disorder 

Children of AffecL iv o Disorder (CAD) 

5. Major-Depression with Melancholia 

6. Major Depressive Disorder, . • 
Single Ep'isod^ 

^ 7. Bipolar Disorder ' ' "4 

8. Atypical Depression • * ^ i 

Children of Schizoaf fe c lives (CSZAF) ^ ^ 

9. Majox Dopress^ion with Psycliotic . 6 
*J?|jaLures; Schizoaffective -Disorder 

iO. Atypica^li^ Psychosis « 3 

Children of Physically 111 'Parents - ^ 15^ 

Cliil-drejr of Control Parents . , 30 



children 



3 

r 

10 
1- 

10 

.8 
31 
75 



r 



-1. 1/ 




Table 3 s 

means for IQ measures^alMlU^'se I and Phase II, ♦ 
diagnostic status, adjusted for socioeconomic status ^ 



Group 






VIQ 




• 








FSlg 




1 


2 




i 






1 


2 


/ 






• 










y 




csz 


109 


,52 


105. 19 


113 


.27 


108 


.55 


1 1 2 . 4'5 


107.30 


CAD 


102 


.97 


98.8^ 


lOA 




101 


96 


/103.9« 


100.01 


CSZAF ( 


101 


.18 


100.37- 


102 


.54 


103 


74 


101.86 


101.64 ' 


CPI 


106 


.87 


101. OjO 


10^4 


.40 


101. 


88 


104.52 


99.81 




109 


.06 


109.30 


110 


• 10 


108. 


39 


110.53 


lO'J. 74 ■ 



Note': 



CSZ, childron of schizophrenics; CM), children of parents with aff«#c- 
tive disorder; CSZAF, childreh of schizoaf/'^ives ; CPI, chiicfren of 
physically ill parents. 
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Table 4 



IQ scpre means, adjus'lcd for SES, / 
for children psychiatrically and physically ill parents, 
by s^x of the ill parent ^ 







4^ 


» 




» 






s * 






csz 


CAD 




CSZAF 




CPI 






fa 
C8) 


mo 
(2) 


fn 

(8) . 


mo 
(12) 


. fa 
(4) 


mo 
(13) 


fa 

(17) ■ 


ino 
(13) 


VIQl . 


111.87 


101.70 


* 

"^■107.60 


97.36 


105. 18 


100.03 


95.40 


114.07 


VIQ2^ 

— * 


105.40 


i 104.70 


104.86 


92. 19 ■• 


105.31 


97.21 


89 . 20 


107.83 




113.38» 


111.99 


•» 

111.30 


; / 

97.91 


107.31 

» 


100.60 


« 

95 .15' 


109.57 




108^7 


100.98 

• 


llo!80 


93.36 


101.07 


lQi-77, 


■ 94.78 


IOJ.86 


. fSIQl 


113.81 


107,92 


110.57 


« 

97.03 


106.50 


•100. 37" 


95.32 


109. 71 


FSIQ2 


106. 4\) 


"-103.42 


107.94 


92. 13 


103.20 


99.52 


90.31 


104.62 



•Note: CSZ, children of scliizoVhrenics; CAD, cliildron of parents wftli affective dls-.^ 
^ ' order; CS^AF,- chi Idren of schizoaf f ectives; CPi, children of phy^cally ii'l 
pai'^nts. 
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Table 5 




* 




TimeM/Time 2 c< 


l^rrelations of intelligence measures, 


by group 


„Group 


VIQ 






FSIQ 


'CSZ (I'O) 






.310 


.563>'< 


CAD (20) ' ■ '-' 


♦ 






.872***'^ 


CSZAF (17) 
CPI (31)- 
-'CN (75) 


.330 

.80 9/^ 




. 7A0'1<*''*''- ' 
.715'^-'^'*/ 


.471** 

.838**** ' 



Note: CSZ, children of schizophrenics; CAD, children of-nffcctive dis- 
• * orders; CS/.AV, >children of schizorif fertives; CPI, children of * 

physically ill; CN, children of noniuils 

• ** . £<.025 * 

**^* . £<.005 * . . - ' 



